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South Dako t a  Stat e  Unive rsi ty 
Brookings , South nakot a  
Dep artment o f  Animal Science 
Agr icultural Experiment Stat ion A. S .  Series 76- 3 1  
Evaluation of  Chelated C opper as a Growth St imul ant 
in Diets of Growing P igs 
Ri chard C .  Wahlstrom and George W. Lib al 
C opper is an essent ial e lement that mus t  be pres ent in the d iet for 
normal metabolic functi on of  the p ig .  
copper is included in the diet at high 
performance o f  growing pigs is  noted. 
and b e cause o f  this i t  is as sumed they 
h i gher rate than normal compounds. 
1lesearch has als o shown that when 
levels ( 1 2 5  to 2 5 0  ppm) a response in 
Chelated sub s tances are more solub le 
may be absorb ed and utili zed at a 
Th e ob ject ives of  thi s experiment 
chelat ed copper on rate and e f f i c i ency 
d i f ferent l evels o f  che lated copper as 
were to determine the e f fect o f  
o f  growing pigs and t o  evaluate 
a growth promo t ant . 
Expe riment al P rocedure 
One hundred thi rty-two c rossb red p i gs averaging app roximately 69 lb . were 
allotted on the basis of weight , ancestry and s ex to three rep l i cates of s ix 
treatments . Replicat es 1 and 2 contained 48 p i gs and replicate 3 had 36 p i gs . 
There were 4 b arrows and 4 gilts  in each lot in the f irs t two rep l icates and 
3 b arrows and 3 gilts in each lot in replicate 3 .  The pigs were housed in an 
enclos e d , slatted f loor confinement building . The experiment was conducted 
for 10 weeks . 
The compos i t ion o f  the b as a l  diet is shown in t ab le 1 .  The experimental 
treatments were as fol l ows: 
1. Bas al diet 
2.  Basal diet + 1 2 . 5  ppm chel ated copper 
3 .  B asal diet + 25  ppm chelated copper 
4 .  Bas al d iet + 50 ppm cl1elated copper 
5 .  Bas al d iet + 2 0:) ppm chelated copper 
6. Bas al d iet + 200 ppm copp er s ul fate 
Results 
Growth and feed data for this experiment are summarized in tab le 2 .  The 
mos t  rapid gains were made by pigs fed the highes t levels o f  coppe r ,  ei ther 
as chelated or nonchelated copper sul fate. The pigs fed these diets gained 
1 . 8 3 and 1 . 8 5 lb . per day , chelated and nonchelated , respectively , whi ch was 
approximately 0 . 1  lb . per day fas ter than pigs fed the l ower levels o f  
chelated copper and s l i ghtly fas ter th an the 1 . 7 7 lb . p e r  day gain o f  pigs 
fed the b as al diet . Howeve r ,  none o f  the d i f ferences noted here were 
s tatistically s i gnificant . 
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There were no significant differences in feed consumption or feed / gain . 
The highes t daily feed consumpt ion was by pigs fed the b asal diet . Feed/gain 
was highes t for pigs fed 1 2 . 5  ppm of chelated copper ( 3 . 3 3 )  and lowes t for 
pigs fed 200 ppm of nonchelated copper (3 . 1 4 ) . Previous work at this s tat ion 
has shown that leve ls of 200 to 250 ppm of copper are more consistently 
beneficial than lower dietary levels . Also , previous research h as shown that 
a greater response is ob tained in the young growing pig wi th a s tart ing weight 
of approximately 40 lb . and fed copper for about 8 weeks . 
There was no b enefit of the chelated copper sulfate compared to the non­
chelated copper sulfate in this experiment as the l ow leve ls of chelated 
copper did not elicit a respons e in performance . P igs fed diet s of 200 ppm 
of copper performed similarly regard less of the form of coppe r used . 
Summary 
One hundred thi rty-two pigs of an average init ial weigh t of 6 9  lb . were 
fed diets of 0, 1 2 . 5 ,  2 5 , 50 and 200 ppm of added copper . There were no 
sign ificant differences among treatments in rate of gain , daily feed cons ump­
tion or feed/gain . Pigs fed low levels of chelated copp e r , 1 2 . 5  t o  50 ppm , 
gained about 0 . 1  lb . per day slower than pigs fed 200 ppm of'chelated or non­
chelated copper . 
T able 1 .  Comp os i t ion of Basal Diet 
Ground corn 
Soyb ean meal , 4 4 %  
Dicalcium phosph at e 
Limes tone 
Trace mineral salt 
Premix a 
Percent 
7 9 . 6  
1 8 . 0  
1 .  1 
0 . 8  
0 . 4  
0 . 1  
a
Supplied per lb . o f  die t : vitamin A ,  
1 50 0  IU; vit amin D ,  1 5 0  IU ; vitamin E ,  2 . 5  
IU; rib oflavin, 1 . 2 5 mg; pantothenic acid , 
5 mg; niacin , 1 0  mg; choline , 2 5  mg and 
vi t amin B
1 2
, 7 . 5  micrograms . 
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Table 2 .  Effect of Copper on Performance o f  Growing Pigs 
·---
Copper 
Che lated copper sul fate 
C o:e:ee r ,  PEm 0 1 2 . 5  2 5  5 0  200 200 
number of  pigs 
a 
2 2  2 0  2 2  2 1  21  2 1  
Avg . ini tial wt . , l b .  6 8 . 7  6 9 . 6  6 8 . 9  68 . 6  69 . 3  68 . 7 
Avg. final wt . ,  lb . b 1 92 . 7  188 . 9  189 . 7  188 . 5 190 . 4  192 . 3  
Avg. dai ly gain , lb . b 1 .  7 7  1 .  7 0  1 .  7 3  1 .  7 2  1 .  83 1 .  85 
Avg . daily feed , lb . 5 . 76 5 . 69 5 . 5 7 5 . 5 1  5 . 60 5 . 5 4 
Fee d / gain 3 . 2 5 3 . 33 3 . 2 3 3 . 18 3 . 2 2  3 . 1 4  
a
Thre e  repli cates of  8 ,  8 and 6 pigs per pen ini ti al ly . Dat a inc luded only 
f o r  those pigs that completed the experiment . 
bsign i f icant difference (P< . 0 1 )  between barrows and gilts . 
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